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Abstract: The change of species composition and stand structure along altitudinal gradients in different aged
stands was studied in five natural stands located each at 400 m, 800 m, 1,000 m, and two at 1,300 m above
sea level (asl) in the western part of Mt. Chiri in Korea. Trees larger than 2.5 ¢cm DBH were inventoried in 3
to 8 20 mX20 m quadrats in each study site. Stand ages were estimated based on the ages of Pinus densiflora
Siebold & Zucc. and Abies koreana Wilson, and used to analyze the changes in species composition and stand
structure including diameter and height distributions. Species composition was changed along altitudinal
gradients as P densiflora dominated stands at 400 m asl while 4. koreana dominated stands at 1,300 m asl.
Major species of Quercus also changed along altitudinal gradients as Quercus variabilis Blume at 400 m asl,
Quercus serrata Thunb. ex Murray at 800 m asl, and Quercus mongolica Fisch. ex Ledeb. at higher than 1,000
m asl. The diameter distribution did not show significant differences among stands of different altitudes.
However, the height distributions of upper crown layers were significantly different among stands at below and
above 1,000 m asl (P < 0.0001). Trees taller than 20 m rarely appeared in stands over 1,000 m asl. P densiflora
dominant stands at 400 m asl developed two clumped age groups as one in 30-40 ages and the other around
70 years old. Q. serrata dominant stands at 800 m asl, Q. mongolica dominant stands at 1,300 m asl and A.
koreana dominant stands at 1,300 m asl were estimated to be around 30, 70, and over 140 years old after major
disturbances, respectively. The diameter distribution with age structure indicated that P densiflora at 1,300 m
asl might be replaced by Q. mongolica, and Q. mongolica might be replaced by 4. koreana and Pinus
koraiensis later. A. koreana dominant stand seemed to stay its dominance quite long if the large disturbance
would be absent.
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Figure 1. Study area was located in the western part of Mt. Chiri. 5 study sites were established around Nogodan within 5 km
distance, Site 1, site 2, and site 3 were located at approximately 400 m asl, 800 m asl, and 1,000 m asl respectively. Site 4 was a
Quercus mongolica dominant stand at 1,300 m asl. Site 5 was an Abies koreana dominant stand at 1,300 m asl.
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Table 1. Plot description.

Site 1 Site 2 Site 3 Site 4 Site 5
No. Subplots* 8 3 8 8 8
Altitude (m) 386-396 744-850 981-998 1345-1,383 1299-1326
Approximate altitude (m) 400 800 1,000 1,300 1,300
Aspect W N, NE N,NE,E N "
Slope (%) 20-45 15-72 40-120 30-110 22-43
Midesos, Loz U Umedes v
Rock exposure (%) 90-98 0 10-90 0-6 55-100
Dominant species P. densiflora Q. serrata Q. mongolica Q. mongolica A. koreana

*No. subplots indicates number of subplots (20 m X 20 m) inventoried within a study site.
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Figure 2. Comparison of diameter distribution and diameter-age distribution. Graphs on the left side ((A), (C), (E), (F), and (H))
show individual tree diameter distribution and graphs on the right side ((B), (D), (G), (I)) show diameter-age distribution from
the same study site. If the trees on both graphs are the same species with same diameter, they are considered as same tree. Site 1
graphs show stands at 400 m asl; Site 2 graphs show stands at 800 m asl; Site 3 graphs show stands at 1,000 m asl; Site 4 and Site
5 graphs show stands at 1,300 m asl with Quercus mongolica dominant and Abies koreana dominant, respectively.
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Figure 3. The diameter distribution in stands of different altitudes and different dominant species. Error bars represent S.D. of
total stem density; columns sharing a common letter are not significantly different at the P <0.05 level using the Tukey's test.
Site 1: Pinus densiflora dominant stands at 400 m asl; Site 2; Quercus serrata dominant stands at 800 m asl; Site 3: Quercus
mongolica dominant stands at 1,000 m asl; Site 4 and Site 5: Quercus mongolica and Abies koreana dominant stands respectively

at 1,300 m asl. Legends indicate DBH classes.
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Figure 4. The height distribution in stands of different altitudes and different dominant species. Columns sharing a common
letter are not significantly different at the P <0.05 level using the Tukey's test on the stem density of the trees taller than 15 m.
site 1: Pinus densiflora dominant stands at 400 m asl; Site 2; Quercus serrata dominant stands at 800 m asl; Site 3: Quercus
mongolica dominant stands at 1,000 m asl; Site 4 and Site 5: Quercus mongolica and Abies koreana dominant stands respectively

at 1,300 m asl. Legends indicate height classes.
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Table 2. Importance Value of 10 major species in the study sites (unit: %).

Site 1
(400 m)

Species / study sites (approximate altitude)

Site 2
(800 m)

Site 3
(1,000 m)

Site 4
(1,300 m)

Site 5
(1,300 m)

Abies koreana

Acer pictum subsp. mono
Acer pseudo-sieboldianum
Alnus hirsuta var. sibirica
Betula costata

Carpinus cordata

Carpinus tschonoskii
Cryptomeria japonica
Fraxinus chiisanensis
Fraxinus rhynchophylla
Fraxinus sieboldiana

Lindera erythrocarpa

Lindera obtusiloba

Magnolia sieboldii

Morus bombycis

Pinus densiflora

Pinus koraiensis

Prunus sargentii

Quercus mongolica

Quercus serrata

Quercus variabilis
Rhododendron mucronulatum var. ciliatum
Rhododendron schlippenbachii
Rhus tricocarpa

Salix caprea

Sorbus alnifolia

Stewartia pseudocamellia
Styrax japonicus

Symplocos chinensis for. Pilosa
Syringa reticulata var. mandshurica
Tilia amurensis

Ulmus davidiana var. japonica
Zelkova serrata

10.3

7.3 23.6
- - - 5.6
- 11.7 4.0 114
7.4 - -
6.4 -

- 25 - -

49
4.1 - - -
9.8
43 - - -
5.6 - -
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4.1 ] - -
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39 - - ;
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1§

FeH ANES FAOR g At FH X AR

HolA = 18601 FTrko A 187010l B 49] LA

7F 78 H R0, 30008 7EA] L] A o) LreRyt
= AT A7 ATHERES, 1994).

IE 1,300 mol] $1X13} Site 49} Site 55 H|E 2%
& TG o, 5] FA A AR o) v thE
Aol ATt oF 70 14194& FAE = AR 93 o
T2 v AF 3 kR 5o AZER Q) &
Lol BAle] T o] o] o2 R] el A gEe] &
WE7E 2 E g 2k E A7) o]of wel s At
Zo] A7FeT BEd&Hdog Bysty ARt 9

AetA € JEo = AY7+ek 4= A vh(Figure 2-Site 4).

A7t dE] AHE v S u) HEe dH 9
F4L ofEY o, 2ARY F 1% 1,300 m # 99
A A Aol 7R SHEAT, 1,300 m A H 2] A
AT 9 AT 400m A9 RS F A olF
oF 70 % AWem, 800 m X5 ] YEo] 71 2o
ko] ARG Al Ao E Vet IE 1,300 m
9} 1,000 m&] A1 B M= 2HE2] £ 0] WAy
R, W7 o) FuHmA e e Aw o] £ R
o] A= 1,300 me] ol Histe] Aoz A
o] o AR UYE UHFHOHara et al, 199;
Youngblood et al., 2004).

3. Q2 Hsl o=
d&Ho] oF 30-40d = 70d 0 R FHE T 400 me}
800 m A Ho|A, 10 cm ©]3e] A FolM = A7 A
o] Yeh A ekobth AR 2] L}T FEALE A
ARIE Holn & AT Hol9lE vbi ) 7% 400 m
Aol M= FFFIE 2% 800 m Ao M= Z -

7 A%H9 YRR EE Holn AURE tAsiTH: 2
o eyt ol A% fao] UE FolE AR
3 Fggstel A BOE sl o ool 2 A4l
o] Yoluhx] W] mEQ) How FekEn] 2 ekl

1o

AHojubA] = o) A thE $FOR YAlFHe 7
Zolgtes AL VERITHE AR, 1994; Oliver and Larson,
1996). o= AHi-o] Ago] ogE g o FUFF7t
SUFE dAstE T A GolA 9] A Aol b
5231 akatolthe) AA E, 1988). L& 400 m A& 9] 2ht
o GAA o) ARjs Aoz deA Jon, )¢
7b A% B sl Tgale] o] RO AL dE o R 2e) &8
7t QAL s 59 Fo 45 A4H BEE
B o] itellME % AR 3 Faxrt
Fold ZoZ AT},

5 1,000 m A2 AR -8 ol Ao
U EAURY 22U B U Bdsdow o

-

G AT BEIIL Sl AR Hol, FF o5
T HEr £ gold Aoz Bt

SLE 1,300 m A AR 93 glell A 9] A
A AR Rmet R 4 dRelA e Az
T AU A4 £ Ui UEAR MR ug
%S HER] 2k 1300m A 9] 3 o] Auk
T Ahie g, Aol TR Wk
FEE HAFL ANATHEE-+-} BT, 1990). 3=
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Mol FAls AR 35 94 FEoE ASEA) o
= Ade Uehdga & 5 glon, el A4
A ABRLEE Hop P pre] A&l o] o 3g

Th(Bunyavejchewin er al., 2003; Hoshino er al., 2001).
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